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Age and Size Composition of the Menhaden Catch Along the

Atlantic Coast of the United States, 1961

With a Brief Review of the Commercial Fishery

By

WILLIAM R. NICHOLSON and JOSEPH R. HICHAM, Jr.

ABSTRACT

The major features of the 1961 purse seine fishery for Atlantic menhaden,
Brevoortia tyrannus , are sumnnarized and briefly discussed. The catch in the
summer fishery (May to October) was 541,000 tons, 32,000 tons less than the meam
for the period 1955-60; in the North Carolina fall fishery (November to January),
78,000 tons, 3,000 tons more than the mean for the same period. An estimated
26,344 purse seine sets were made in the summer fishery and 1,258 in the fall

fishery. The catch per purse seine set was 21 tons in the summer fishery and 62
tons in the fall fishery. Age -3 fish (1958 year class) furnished the largest number
of fish in the catch and the greatest percentage of the catch by weight. Age-1 and
age-2 fish were generally larger, and age-3 fish generally snrialler, than in previous
years, while age-4 and older fish were generally of the same size.

INTRODUCTION

Purse seine catches of Atlantic menhaden,
Brevoortia tyrannus , along the Atlantic coast
of the United States are sampled each year for
age, size, and sex composition. Data also are
collected on other aspects of the fishery, in-

cluding the number of vessels employed, the
distribution of fishing, sind innportant changes
that occur. Since the inception of this work by
the Bureau of Commercial Fisheries in 1955,
the results have been sunnmarized and dis-
cussed briefly in a series of annual reports.
This report, the seventh in the series, covers
the 1961 purse seine fishery and includes
comparable data from other years. As in

previous reports, the data for the summer
fishery are sumnnarized and reviewed by
four geographical areas (fig. 1); the North
Carolina fall fishery is treated separately.

THE 1961 PURSE SEINE FISHERY

The purse seine catch in 1961 was 619,000
tons, 28,000 tons less than the 6-year mean,
1955-60. In the sunnmer fishery (May to

October), 541,000 tons were landed; in the

Note.— William R. Nicholson and Joseph R. Hlgham.
Jr., Fishery Biologists (Research), Bureau of Commercial
Fisheries Biological Laboratory, Beaufort, N.C.

North Carolina fall fishery (November to

January), 78,000 tons (table 1). The summer
catch in all areas was below the 6-year mean,
but the fall catch off North Carolina was above
the 6-year mean. The largest percentage of the
catch was taken in the Middle Atlantic Area
(50 percent), the smallest in the South Atleintic

Area (8 percent).
An estimated 27,602 sets were made in

1961, 26,344 in the summer fishery and 1,258
in the fall fishery. The nunnber was approxi-
mately 2 percent smaller than the 6-year
mean in the summer fishery, and approxi-
mately 35 percent smaller in the North Carolina
fall fishery.

The catch per purse seine set in the sum-
n-ier fishery was 21 tons, identical with the
6-year nnean; in the North Carolina fall fishery
it was 62 tons, 24 tons greater than the mean
and 13 tons greater than the previous record
of 49 tons per set in 1960.

South Atlantic Area

Three vessels fished from Fernandina Beach,
Fla. The first landing was made on March 30.
Until May 15, all catches were nnade between
Jacksonville Beach and Fernandina Beach, Fla.
From May 17 to June 20, nearly all landings
were made between St. Catherines and Sapelo
Sounds, Ga. From June 22 until fishing stopped
on November 2, fishing again was concentrated



Figure 1.—Map showing loca-

tion of places mentioned In

the text, menhaden reduction

plants, and areas used In

summarizing Atlantic men-

haden catch data.



Table l.--Mean annual catch, mean number of purse seine sets, and mean catch
per set, 1955-60; and the catch, number of sets, and catch per set, 1961,

Atlantic menhaden purse seine fishery

Season and area



were concentrated in the lower part and in

waters just outside the mouth. Approxinnately
85 percent of the catch was from these locali-

ties. Fishing terminated on November 6.

The purse seine catch was 130,000 tons,

18,000 tons greater than the 1960 catch, but

64,000 tons less than the record 1959 catch.

July landings accounted for 28 percent of the
catch, while June, September, August, October,
and May accounted for 25, 18, 16, 9, and 4
percent, respectively.

Middle Atlantic Area

Fishing began on May 16, when two vessels
from Lewes, Del., made catches off Hog
Island, Va. By May 31, the fleet comprised
21 boats from Lewes, 7 from Wildwood, N.J.,
6 fronn Tuckerton, N.J., and 10 from Port
Monmouth, N.J.

Fishing was good during May and early
June, large catches being made off the New
Jersey coast from Cape May to Atleintic

Highlands. Particularly dense concentrations
of fish occurred in the vicinity of Great Egg
Harbor Inlet. By the middle of June, fish be-
came less plentiful off the New Jersey coast,
and Lewes and Wildwood vessels shifted to

Delaware Bay and southward to Wachapreague
Inlet, Va. Except for short periods when fish
disappeared from some localities, fishing
through July and August was good from Dela-
ware Bay to Atlantic Highlands, N.J. In Sep-
tember, fish became relatively scarce and bad
weather hindered fishing. Schools of large fish
appeared in October off the southern Long
Island coast, and fair catches were made until

the season ended on October 19.

The purse seine catch was 307,000 tons,
5,000 tons less than the mean for 1955-60.
July landings accounted for 33 percent of the
seasons catch, followed by August (26 per-
cent), June (18 percent), September (12 per-
cent), May (6 percent), andOctober (5 percent).

North Atlantic Area

Five vessels constituted the Point Judith,
R.I., fleet in 1961. One vessel began fishing
on May 24, two during the week of June 1, one
on June 21, and another on July 18. Except
for two catches on July 6 and two on Sep-
tennber 2 from Nantucket Sound, Mass., all

fishing through September 10 was conducted
in Narragansett Bay, R.I. Fishing from Sep-
tember 1 1 to 18 was confined to the vicinity of

Buzzards Bay, Mass. No catches were made
during the remainder of the month. Sporadic
catches were made in Gardiners Bay, N.Y.,
from October 1 to 11.

Five vessels, constituting the fleet fronn
Gloucester, Mass., fished intermittently fronn
June 13 to September 2. From June 1 3 to 18,
fair catches were taken fronn Narragansett
Bay. Although spotter pilots reported fish

plentiful on the south shore of Nantucket
Island, Mass., on June 23, bad weather pre-
vented fishing. Fronn June 24 to 26, however,
two vessels made good catches in this area.
Except during the week of July 19, when
three vessels landed fish from Buzzards Bay,
no catches were made from June 27 to August
14. Fronn then until fishing terminated on
September 2, occasional catches were made
in Buzzards Bay and off Revere Beach auid

Martha's Vineyard, Mass.
Ten vessels from Amagansett, N.Y., com-

menced fishing on June 5. Most of the catch
during June was taken fronn Narragansett Bay.
During July and August good catches were
made in Long Islaind auid Nantucket Sounds,
in Narragainsett Bay, and off the southern
shore of Long Island, N.Y., as far east as
Fire Island. Fish became scarce in September,
and during the last half of the month northeast
stornns and hurricane "Esther" hampered
fishing. Catches during the month were poor,
and nearly all were made in Long Island and
Nantucket Sounds. Fish appeared off the
southern shore of western Long Island in

early October, and good catches were made
until October 5. The fleet then shifted to the
western end of Long Island Sound, where
fish were relatively plentiful. The boats fol-

lowed these fish as they moved eastward and
finally disappeared in the vicinity of Gardiners
Island, N.Y., on October 13. From October 17

to October 20, when fishing stopped, scattered
catches were nnade from Gardiners Bay to

Barnegat, N.J.
The catch in the North Atlantic was 55,000

tons, 15,000 tons less than the nnean for 1955-
60. August ranked first m percentage of the
season^ catch (36 percent), followed by July
(28 percent), September (14 percent), June
(13 percent), andOctober (9 percent).

North Carolina Fall Fishery

The fall fishery began November 13 and
ended January 9, 1962. Forty-one vessels
were engaged in the fishery. Until November
21, nearly all fishing was done between Cape
Lookout and Cape Hatteras, with only snnall

fish being caught. Large fish were spotted
off Rodanthe on November 17 and off Cape
Hatteras on November 20, but rough seas
prevented fishing. On November 21, large
fish were caught off New Topsail Inlet. For
the next 5 weeks, large fish were plentiful

between Cape Hatteras and New River, and
good catches were made when weather per-
mitted. During the first part of the season,
most schools occurred within 8 miles of

shore, in contrast to other years when they
were found up to 20 nniles or more offshore.
Large numbers of fish, easy accessibility of

the schools, and good weather combined to

give nearly all boats record catches. The
catch was 78,000 tons, 3,000 tons nnore than



the mean for 1955-60. Forty-five percent
of the catch was landed in November, 54
percent in December, and 1 percent m January.

Distribution of Purse Seine Sets

The estimated numbers of purse seine
sets within 10-minute unit areas are shown
in figure 2. As in previous years, nearly all

sets were made within the 20-fathom contour,
between lat. 30° N. and 42° N., and the
greatest amount of fishing occurred in Chesa-
peake Bay and in coastal waters fronn Cape
Charles, Va., to Long Island, N.Y.
A nnajor change from previous years was

the almost complete absence of fishing north
of Cape Cod. With the exception of approxi-
mately 15 sets in Massachusetts Bay, all sets
in this locality were restricted to the southern-
most waters in Cape Cod Bay. It was noted in
the report for 1960 (Nicholson and Hig-
ham, 1964) that north of Massachusetts Bay
fishing had been decreasing since 1956 and
did not occur at all in 1960.

SAMPLING OF THE CATCH
The numbers of samples taken at various

plant locations during the 1961 purse seine
season are given in table 2. In the summer
fishery, one sample was taken for every 888
tons of fish landed; in the fall fishery, one
sample was taken for every 1,099 tons. Sam-
pling procedures were the same as described
in the first report in this series (June and
Reintjes, 1959).

Age Composition

The percentage age composition and the
calculated number of fish in each age group
for each year, 1955-61, are shown in table 3.

For the third consecutive year, the 1958
year class dominated the catch. As age -3
fish in 1961, it furnished 48 percent of the
purse seine catch, or approximately 1 .3 billion
fish. This was the largest percentage and
greatest number of fish contributed by age-3
fish in the 7-year period. The combined con-
tribution of age-4 and older fish (55.9 million)
was lowerthain in any year except 1958. Age-2
fish (1959 year class) and age-1 fish (1960
year class) contributed, respectively, 524.3
million and 832.2 million fish. For these two
age groups, the total number of fish ( 1 ,356.5
million) and the percentage of the catch (50
percent) were less than in any previous year.
Age-0 fish contributed the smallest number
of fish (0.25 million) and the smallest per-
centage "(0.01) of any year in the period.

For the different areas, the percentage
composition of the catches is shown in figure 3

and listed in table 4; the calculated number of
fish in the different age groups is listed m
table 5.

Although the catch in the South Atlantic
Area included a greater number (57.7 million)
and a greater percentage (9 percent) of age-3
fish (1958 year class) than in any previous
year, it was dominated by fish of younger
age groups. Age-1 fish contributed 506.2
million fish (79 percent) and age-2 fish 81
million (12 percent). The total number of
fish caught (644.6 million) was greater than
in 1960, when age-2 fish constituted most of
the catch, but only about half of the ni-mber
landed in either 1956 or 1959, when age-1
fish of exceptionally strong year classes
dominated the catches.

For the first time since records were
available, fish older than age 2 contributed
a substantial part of the catch in the Chesa-
peake Bay Area. Age-3 fish furnished 28
percent of the catch (the largest previous
percentage was 2 percent); age-2, 29 percent;
and age-1, 44 percent. The total number of
fish caught (716.6 million) was less than
1 billion for the second consecutive year
and was the smallest catch in the 7 years
of recorded data.

In the Middle Atlantic Area, age-3 fish
dominated the fishery for the first time in the
7-year period, contributing 831.8 million fish
and accounting for 80 percent of the catch.
Only 187.6 million age-2 fish (18 percent of
the catch) and 3.6 million age-1 fish (less
than 1 percent of the catch) were caught. This
is the smallest number caught for either
of these two age groups during this 7-year
period. Fish older than age 3 contributed
13.0 million fish, or 1.25 percent of the catch.
Despite the relatively small number of younger
fish, the total number of fish caught was
again over 1 billion.

In the North Atlantic Area, age-1 fish were
absent from the catches for the second con-
secutive year. Age-2 fish accounted for only
3 percent of the catch, in contrast to 45 per-
cent in 1960, and their number was less thjin
in any of the previous 6 years except 1955.
Age-3 fish accounted for 80 percent of the
catch. Their number in the catch (118 million)
was greater than the number of age-3 fish
caught in any of the previous 6 years. Fish
older than age 3 accounted for only 25.8
million fish, or 17 percent of the catch, the
smallest number except for 1958 and the
smallest percentage except for 1959.

In the North Carolina fall fishery, age-3 fish
also constituted the most abundant age group,
accounting for 58 percent of the catch. Age-0
fish furnished less than 1 percent of the catch,
or 0.25 million fish, the smallest catch of
age-0 fish during this period. Except for 1955
and 1958, more age-2 fish were caught than
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Table 2.—Number of samples of Atlantic
menhaden taken from purse seine catches,

by season and locality, 1961

Season and locality

SUMMER FISHERY

Femandina Beach, Fla
Southport, N.C
Beaufort , N.C
Reedville, Va
Lewes, Del
Wildwood, N.J
Port Monmouth, N.J
Amagansett, N.Y
Point Judith, R.I

Subtotal

FALL FISHERY

Beaufort-Morehead City, N.C.

Total

Samples

Number

19

16

32

118

148
1

137

130

8

609

71

680

in any previous year, and except for 1958
their percentage of the catch was larger. The
number of fish in the catch older than age 3

was smaller than in amy of the 6 previous
years, and the percentage of these fish in the
catch was smaller than in any year except
1958.

Length Composition

The percentage length distribution of fish
in the samples fronn purse seine catches are
shown, by area, in figure 4 (also see appendix
tables 1-5).

The length-frequency distribution of fish
caught in the South Atlantic Area was bimodal
and ranged from 82 to 272 mm., but there
were only a few fish greater than 225 mm.
Modal lengths were 172 nnm. for age-1 fish,

192 for age-2 fish, and 202 for age-3 fish.

There was considerable overlapping in lengths
of the two older age groups. Fish of all age
groups were smaller than in other areas.

Although the length-frequency distribution
of fish from the Chesapeake Bay Area was
similar to that of fish from the South Atlsmtic
Area, the lengths in the former area were
greater {157-297 mm.). The modal length
was 197 mm. for age 1, 232 mm. for age 2,

and 242 mm. for age 3. There was only a
small difference in length between ages 2
and 3.

In the Middle Atlantic Area, the frequency
distribution was unimodal and composed pri-
marily of two age groups. The length distribu-
tion of age-2 fish nearly overlapped that of

the larger age-3 fish.

The length-frequency distribution in the
North Atlantic Area also was unimodal and
symmetrical and was composed primarily of
age-3 and older fish. Lengths ranged from
232 to 347 mm.
The lengths of fish taken in the North Carolina

fall fishery ranged from 132 to 342 mm., with
a principal mode at 262 mm. Nearly all fish
less than 222 mm. were age 1 or age 0. The
lengths of age-2 fish almost completely over-
lapped those of age-3 fish.

As usual, females were larger than the
males in most areas, the difference in length
being greater among the older, larger fish
found in the North Atlantic Area and the
North Carolina fall fishery (fig. 5). There
was no significant change from previous years
in the sex ratio (table 6).

Weight Composition

The weight-frequency distributions (in per-
cent) of fish in samples from purse seine
catches are shown, by area, in figure 6 (also
see appendix tables 6- 1 1 ). While the distribu-
tions in the South Atlantic and Chesapeake
Bay Areas were bimodal, those in the Middle
and North Atlantic Areas were unimodal, due
to the preponderance of fish of the dominant
1958 year class (age 3). As was usual for fish
in the North Carolina fall fishery, where the
catch comprised all age and size classes,
the range m weights was large and the dis-
tribution bimodal. The positive skew of all

distributions reflected the disproportionate
number of older auid larger fish in the catches.

Mean Length and Weight

The mean of the mean lengths and weights
of Atlantic menhaden for the 6-year period,
1 955-60, and the mean fork lengths and weights
for 1961 are summarized in tables 7 smd 8;

the mean lengths and weights of each age group
in the 1961 catches, by sex, are given in

appendix tables 11-15.
Except for the North Carolina fall fishery,

the mean length and the mean weight for the
combined age groups in 1961 were either
unchanged or were greater thain those for the
6-year period. The increases were due to the
unusually large numbers of age-3 fish and
the unusually small numbers of age-1 and -2
fish in the catches.

While the means for fish older thsin age 3
in 1961 were not consistently different from
the means for the preceding 6-year period,
the means of age-3 fish were generally snnaller
and the means of age-1 and -2 fish generally
larger than the means for the same period.
These differences probably reflect the slower
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Table 4. —Age composition (in percent) of Atlantic menhaden purse seine
catches, by area and season, 1955-61

(Most numerous age group underscored)

Season, area.



Table 5. —Calculated number of Atlantic menhaden (in millions) in purse aeine catches, by age, season,
and area, 1955-61

(Most numerous age group underscored)

Season, area, and year
ACE

SUMMER FISHERY

South Atlantic:
1955
1956

1957
1958

1959

1960

1961

Chesapeake Bay:
1955

1956

1957

1958
1959
1960
1961

Middle Atlantic:
1955

1956

1957
1958

1959

1960

1961

North Atlantic :

1955
1956

1957

1958

1959

1960

1961

FALL FISHERY

North Carolina:
1955

1956
1957
1958
1959

1960

1961

6.51

13.27
1.47

13.86

12.18

3.12

0.A8
10.71

7A2.32
36.37

284.39
104.11

0.69
58.31
0.25

255.20
1.147.88

117.91
315.20

1.051.86
1 1 1 . 84
506.20

334.24
674.37

1.056.16
490.88

2,058.36
142.58
311.76

16.66
190.28
302.78
22.73

994.72
13.57

3.58

1.87

0.14

8.28

30.76
60.42
12.41
29.34
6.87
14.32

10.71

105.74
10.91

231.56
135.39

103.53
273.73
80.51

382.92

66.90
176.58
561.76
200.20
666.94
206.42

513.31
823.35
932.53
850.63
519.71

1.277.75
187.61

0.42

13.58
92.66

49.13
37.92

81.78
4.60

51.08
26.97
23.30
98.08
35.99
38.76
45.17

13.01
0.63
0.42

8.25

1.72

57.65

11.52

0.49
3.22

5.25
14.78
2.64

197.99

312.26
2 32.82
58.05
19.75

194.19

16.64

831.67

23.76
77.00
38.68

22.87
103.91
38.93

118.14

7.32
37.48
15.60
19.63

103.81
22.63
101.90

10.83
0.23

0.26

0.30

5.17

0.22

0.90

0.32

160.40
18.60
35.72

1.07

5.13
24.42

6.15

115.10
17.41

33.07

7.88
13.58
49.04
8.21

16.71
9.36

20.72
7.20

18.44

35.17
5.76

0.02

0.43

0.08
0.39

0.16

12.90
18.19
17.15
0.31

1.02

5.45
5.68

21.88
86.78
17.69
6.31

5.59
8.91
15.58

2.74
46.50
14.74
8.60
5.75

10.90
10.00

2.34
3.31

13.92
0.17
1.22

2.33
0.83

7.93
13.59
18.44
4.80
5.75
2.70
1.50

0.39
7.48

11.07
4.04
6.09
4.03
0.62

0.96
0.71
0.40

0.75

0.51

0.18

0.92

2.73
2.99
2.21

3.18

0.65
0.33

1.03
0.95
2.48
0.78
1.32

8-10

0.12

0.13
0.69

0.23
0.11

0.37
0.75
0.50
0.10
1.28

0.03
0.15

0.10

0.08

0.54
0.42

Total

391.29
1.159.67

363.16
460.57

1,157.11
399.43
644.66

746.46
741.76

1,2 39.38
1,059.66
2,284.05

812.16
716.65

1,018.95
1,287.39
1,361.24
894.66

1,716.74
1,340.90
1,035.81

170.38
211.84
205.90
93.44
179.49
182.04

148.51

851.42
225.61
383.26
273.48
178.96
185.86
174.41

II



I I i—I I I I I I I

10

5

~1—I—I—I—I~T
SOUTH ATLANTIC AREA

_ N = 6,997

[
1

AGE-1 FISH
|::!!;;H

AGE-3 FISH_

I ...I &nv.7 PISH ^^ AGE-4 AND _
OLDER FISH

_ CHESAPEAKE BAY AREA

10 _ NORTH ATLANTIC AREA

N = 11,698

10 _ NORTH CAROLINA FALL FISHERY

_ N = 7,497

IT II I I

) 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380

PORK LENGTH (MM.)

Figure 4.— Length composition of Atlantic menhaden In samples from purse seine catches, 1961.
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Figure 5.— Length fre-

quencies of male and

female Atlantic men-
haden in samples from
purse seine catches,

J961.

Table 6. --Sex ratio of Atlantic menhaden in

purse seine catches, by season and area,

1961

Season and area
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Table 8. —Mean weight (g.) of Atlantic menhaden In purse seine catches, 1961,
and mean of the mean weights, 1955-60, by age, season, area, and year

Season, area, and year



in the Middle and North Atlantic Areas, 28

percent in the Chesapeake Bay Area, 9 per-
cent in the South Atlantic Area, and 58 percent

in the North Carolina fall fishery.

5. Fish older than age 3 continued to con-
stitute only a small percentage of the catch.

6. While age- 3 fish were shorter and lighter,

age-1 and age-2 fish were longer and heavier

than the averages for fish of corresponding
ages in previous years.
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APPENDIX TABLES

Appendix table 1.—Length-frequency distributions of Atlantic menhaden by

age in years and sex in samples from purse seine catches, South Atlantic
Area, excluding the North Carolina fall fishery, 1961

(M - male, F - female, T - total, including
specimens for which sex was not determined)



Appendix table 2 . --Length-frequency distributions of Atlantic menhaden by
age in years and sex in samples from purse seine catches, Chesapeake Bay

Area, 1961

(M - male, F - female, T - total, including
specimens for which sex was not determined)



Appendix table 3. —Length-frequency dlstrlbutlonaof Atlantic menhaden by age In years and sex in aamples
frc3in puree seine catchea. Middle Atlantic Area, 1961

(M - male, F - female, T - total, including specimens for which sex was not determined)



Appendix table 5.—Length-frequency distributions of Atlantic menhaden by age in years and sex In samples
from purse seine catches, North Carolina fall fishery, 1961

(M - male, F - female, T - total, including specimens for which sex was not determined)



Appendix table 6. —Weight-frequency distributions of Atlantic menhaden by
age in years and sex in samples from purse seine catches. South Atlantic

Area, excluding the North Carolina fall fishery, 1961

(M - male, F - female, T - total, including
specimens for which sex was not determined)



Appendix table 7.—Weight-frequency distributions of Atlantic menhaden by

age in years and sex in samples from purse seine catches, Chesapeake Bay
Area, 1961

(M - male, F - female, T - total, including
specimens for which sex was not determined)



Appendix table 8.—Weight-frequency distributions of Atlantic menhaden by age In years and sex in samples
from purse seine catches. Middle Atlantic Area, 1961

(M - male, F - female, T - total. Including specimens for which sex was not determined)

AGE

Weight Total

M F T M F T M F T M F T M F T M F T

G.

150-159.,
160-169..
170-179..

180-189..
190-199..
200-209.,
210-219.,
220-229.,
230-239.,
2A0-249..
250-259..
260-269..
270-279..
280-289..
290-299..
300-309..
310-319..
320-329..
330-339..
340-349..
350-359..

360-369..
370-379..
380-389..
390-399..
400-409..
410-419..
420-429..
430-439..
440-449..
450-459..
460-469..
470-479..
480-489..
490-499..
500-509..
510-519..
520-529..
530-539..
540-549..
550-559..
560-569..
570-579..
580-589..
590-599..
600-609..
610-619..
620-629..
630-639..
640-649..
650-659..
660-669..
670-679..
680-689..
690-699..
700-709..
710-719..

5

5

9

14

33

34

25
36

24

47

25
26

27

17

14

9

6

13

8

10

2

5

3

3

2

1

1

9

23

23
24
22

28

30

35

33

29

23

20
21

13

14

6

10

7

2

6

3

4

5

1

3

1

1

1

1

5

5

17

23
56

57

49
58

52

77

60

59

56

40
34

30

19

27

14

20

9

7

9

6

6

6

2

3

1

1

1

1

3

10

22

31

53

87

109

119

133

168

159

133

153
146

142

122

90

86

86

45
44
51

25

20

18

15

14

9

8

11

10

10

4

9

11

10

3

8

5

4

5

1

1

1

2

5

19

36

56

69
105

141

156

152

156

180

160

146

140

116

111

85

88

74
56

47
42

30

36

23

17

14

10

8

10

13

4

8

2

5

3

10

8

3

5

3

5

3

4

4

3

2

1

1

5

10

27

50

89

143

178
224
274
324

311

289

333
306

288
262

206
197

171

133
118

107

72

62

48

51

37

26

22

21

18

20

17

13

19

12

8

11

15

12

8

6

4

6

5

4
4
3

3

3

1

1

2

1

1

2

1

2

1

1

1

1

1

2

2

1

3

3

4

1

5

5

7

5

4

7

8

3

10

5

7

6

1

1

1

12

17

46

79

149

200
228
286

329

403
373

348

391

346

326

293
227

225

188

156

131

117

84

72

58

62

41

35

27

23

23
22

17

17

20

15

11

14

20
17

14

9

10

14

15

13

12

13

14

8

13

9

12

10

23



Appendix table 8. --Continued

(M - male, F - female, T - total, including specimens for which sex was not determined)



Appendix table 9.—Continued

(M - male, F - female, T - total. Including specimens for which sex was not determined)



Appendix table 10.—Weight-frequency distributions of Atlantic menhaden by age in years and sex in samples
from purse seine catches, North Carolina fall fishery, 1961

(M - male, F - female, T - total, including specimens for which sex was not determined)

ACE

Weight Total

G.

30-39..
40-49..
50-59..
60-69..
70-79..
80-89..
90-99..
100-109.
110-119.
120-129.
130-139.

lAO-149.
150-159.
160-169.
170-179.
180-189.
190-199.
200-209.

210-219.
220-229.
230-239.
240-249.
250-259.
260-269.
270-279.
280-289.
290-299.
300-309.
310-319.
320-329.
330-339.
340-349.
350-359.
360-369.
370-379.
380-389.
390-399.
400-409.
410-419.
420-429.
430-439.
440-449.
450-459.
460-469.
470-479.
480-489.
490-499.
500-509.
510-519.
520-529.
530-539.
540-549.

550-559.
560-569.
570-579.
580-589.
590-599.

1

1

7

19

8

U
8

7

5

1

1

3

2

3

9

14

9

10

12

5

4

1

4

1

1

3

1

4

16

33

17

21

20

12

9

2

5

4

3

3

1

2

1

1

2

3

4

11

7

15

14

13

19

14

15

11

9

7

9

7

8

2

1

3

1

2

2

4

5

5

7

9

10

15

9

8

15

7

9

6

6

6

3

4

4

2

1

1

3

5

4

13

11

20

19

20
28
24

30

20
17

22

16

16

14

8

7

6

4

4

1

1

1

3

8

7

18

29
19

22

26

18

20
17

18

12

15

9

13

7

10

4

5

6

9

7

U
9

5

12

6

7

3

2

7

3

3

2

1

1

3

2

8

8

14

15

19

22

18

23

25
13

25

18

19

20
11

4

7

2

8

12

3

2

8

7

8

7

6

U
3

6

2

1

3

4

9

10

20

37

27

36

41
37

42

35

41

37

28

34

31

26

30

15

9

13

11

15

23

12

7

20

13

15

10

8

18

6

9

26



Appendix table 10.—Continued

(M - male, F - female, T - total, Including specimens for which sex was not determined)



Appendix tabU U.—NoAn fork leogcb and weight of Atlaatle

enhaden by age end aex Id laaplea froa puree eclae cecchei,

South Atlantic Aree, excluding North Carolina fall flahery,

1961

CHimbcre of fiah In parentheaee)
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Created in 1849 the Department of the Interior—a depart-

ment of conservation—is concerned with the management,
conservation, and development of the Nation's water, fish,

wildlife, mineral, forest, and park and recreational re-

sources. It also has major responsibilities for Indian and

Territorial affairs.

As the Nation's principal conservation agency, the De-
partment works to assure that nonrenewable resources are

developed and used wisely, that park and recreational re-

sources are conserved for the future, and that renewable

resources make their full contribution to the progress, pros-

perity, and security of the United States—now and in the

future.
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